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Abstract of the contribution: This paper proposes tracking area management concept for NextGen system for efficient signalling handling in regard to different UE mobility speed (i.e. no/low mobility or normal/high mobility).
1 Discussion

If the size of tracking area is small (e.g. one or a few number of cells), the scarce of paging resource issues can be resolved but the frequency of Tracking Area Update for moving devices will be increased. On the contrary, if the size of tracking area is large, the frequency of Tracking Area Update for moving devices will be decreased but the scare of paging resource issue will be worsen.
There are correlation between the size of Tracking Area and efficiency of signalling in regard to UE's mobility speed. If a UE has a static or low speed mobility characteristic, then a small size of TA is beneficial. Since the UE move slowly so the frequency of TAU is not problematic. However, if a UE has a medium or high speed mobility characteristic, then a large size of TA is beneficial since the UE move fast so the frequency of TAU is more important aspect.

NextGen system should support different vertical services (e.g. eMBB, mIoT, V2X) and the mobility speed characteristic would be various (e.g. stationary/low mobility, medium/high mobility). However the existing tracking area framework that a cell only belongs to one TA can't efficiently work for NextGen system.
Therefore, if the NextGen system supports applications/services which have different mobility characteristics (i.e. no mobility and mobility type), applying different size of Tracking Area with this “Two layers tracking area handling” is beneficial. 
The two layers tracking area handling allows efficient paging area management mechanism for both no mobility device (stationary) and mobility device. The concept of the two layer tracking area is that, a cell belongs to two different tracking areas. The first tracking area namely no/low mobility TA which is relatively small (e.g. one cell or a few number of cells) and suitable for no mobility UE and the second tracking area ‘Normal mobility TA” is relatively large and suitable for the normal/high mobility application. In Figure 1, deployment example for two layers Tacking Area handling is depicted. The AN (Access Node) shall broadcast two TACs. There are 5 ANs and these 5 ANs belong to TAC 1 as a Normal Tracking Area but also belongs to TAC 100 to 104 as a No/Low mobility Tracking Area each one by one.

[image: image1]
Figure 1 Concept of Two layers Tracking Area handling

UEs configured Normal mobility:

If a UE configured as Normal mobility then the UE should only refer the Normal mobility TAC which is broadcasted via System Information. So in Figure 1, this UE shall not trigger Tracking Area Update when the UE moves among AN1 to AN5
UEs configured No/Low mobility:

If a UE configured as No/Low mobility then the UE should only refer the No/Low mobility TAC which is broadcasted via System Information. So in Figure 1, this UE should trigger Tracking Area Update whenever the UE moves to different ANs and the network can figure out the UE’s location in each cell level. So the network pages UE cell basis.
2 Proposal

It is proposed to capture the following solution to FS_NextGen TR 23.799.
* * * * Start of Change * * * *
6.3
Solutions for Key Issue 3: Mobility framework
6.3.X
Solution 3.X: Two layers Tracking Area handling
NextGen system is required to support efficient resource management with regard to different mobility characteristic such as no/low mobility and medium/high mobility. In this solution two layers Tracking Area concept for NextGen system is introduced.
6.3.X.1
Architecture description

Editor's note: This clause will contain e.g. terminology, overview, architecture description of the solution.

Some of NextGen UE/application has static/quasi-static mobility characteristics. Therefore, in order to resolve the scare of paging resource issues, the tracking area should be managed relatively small size (e.g. one or small number of cells) compared with the legacy system. So the core network can trace the static UE in a small size of area thus the paging will be transmitted to restricted area. However, another verticals/applications requires wide range of mobility area.

If the tracking area is small (e.g. one or small number of cells), the scarce of paging resource issues can be resolved for the stationary UE. However the frequency of Tracking Area Update for the medium/high speed mobility UE is increased so the power consumption/increasing of signalling interaction of these devices results in some inefficient situation. Therefore, if the NextGen system supports applications/services which have different mobility characteristics (i.e. no mobility and medium/high mobility type), applying different size of Tracking Area with this “Two layers tracking area handling” is beneficial. 
The two layers tracking area handling allows efficient paging area management mechanism for both stationary device and normal mobility device. The concept of the two layers tracking area is that, a cell belongs to two different tracking areas. The first tracking area namely no/low mobility TA is relatively small (e.g. one cell or a few number of cells) and suitable for no/low mobility UE and the second tracking area ‘Normal mobility TA” is relatively large and suitable for the medium/high mobility UE/application. In Figure 6.3.X.1-1, deployment example for two layers Tacking Area handling is depicted. There are 5 ANs and these 5 ANs belong to TAC 1 as a Normal Tracking Area but also belongs to TAC 100 to 104 as a No/Low mobility Tracking Area each one by one.
Editor's note: This solution has RAN2 impact so need to check with RAN2.
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Figure 6.3.X.1-1 Concept of Two layers Tracking Area handling

UE which is configured with different Tracking Area type should act as below.
UEs configured with Normal mobility:

If the UE configured as Normal mobility then the UE should only refer the Normal mobility TAC which is broadcasted via System Information. So in Figure 6.3.X.1-1, this UE shall not trigger Tracking Area Update when the UE moves among AN1 to AN5

UEs configured with No/Low mobility:

If the UE configured as No/Low mobility then the UE should only refer the No/Low mobility TAC which is broadcasted via System Information. So in Figure 6.3.X.1-1, this UE should trigger Tracking Area Update whenever the UE moves to different ANs and the network can figure out the UE’s location in each AN granularity. So the network pages UE restricted area.
6.3.X.2
Function description
Editor's Note: This clause will contain function descriptions and the interactions among the network functions.
Procedure for configuring two layers tracking area handling:
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1. Configuring applicable Tracking Area Type (normal or no/low to UE)

2-a. UE only apply configured 

TA type(normal or no/low), so 

the UE perform TAU based on 

configured TAC type.

2-b. CP MM handles UE’s location 

based on the configured TA type 

(normal or no/low)


Figure 6.X.1-2 Procedure for configuring two layers tracking area handling
1.
During Attach/TAU procedure, MME configures applicable Tracking Area type (normal or no/low) to the UE based on UE subscription information and also UE's mobility history. The MME provides Tracking Area list corresponding to the UE’s Tracking Area layer (normal or no/low)

2-A. AN broadcast two TACs (one for Normal mobility, one for no/low mobility). A UE read system information and only applies configured Tracking Area type.

2-B. CP-MM maintains UE’s location based on the configured Tracking Area type.

6.3.X.3
Solution evaluation

Editor's note: This clause will contain evaluation on the system impacts, e.g., UE, access network and non-access network.

* * * * End of Change * * * *
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